THE 


Planetary Inſtrument. 
OR THE 


Deſcription and Uſe of the Theories of 
the Planets : drawn in true Proportion, 
either in one, or two Plates, of eight 
Inches Diameter ; by Walter Hayes, 
at. the Croſs-Daggers in Moor-Fields. 


Being, excell-nt Schemes to help the Conceptions of 
Young 4ſtronom:rs ; and ready Inſtruments for 
finding the D»ftances, Longitudes, Latituaes , 
Aſpedts, Direttions, Stations, and Retrogradations 
of the Planets ; either Mechanically, or Arithme- 
tically ; with Eaſe and Speed. 


By Mr. 7ohn Palmer, Re&or of Efon, and 
Arch-Deacon of Northampton. 


The DESCRIPTION. 


HE firſt Plate ( which I call Sarnrrs Plate) 
contains the Theories of H Þ 4 © : alſo ſhort, 
but ſufficient Tables of their Anomalies z and a. 
Scale for meaſuring their Diſtances in Semi- 
| diameters of the Earth. 
The ſecond Plate ( which [ call 2arss Plate) contains 


the Theories of 4 ©Q 5$, with like Tables of their Anoma: 
lies, and Scale of Diſtances. A The 
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THE 


Deſcription and Uſe of the Theories of 

the Planets : drawn in true Proportion, 

_ either 1n one, or two Plates, of eight 

Inches Diameter ; by Walter Hayes, 
at the Croſs-Daggers in Moor-Fields. 


Being excell2nt Schemes to help the Conceptions of 
| Young 4ſtronom:rs ; and ready Inſtruments for 
finding the Diſtances, Longitudes, Latitudes , 
Aſpedts, Direitions, Stations, and Retropradations 
of the Plazets ; either Mechanically, or Arithme- 
| x tically ; with Eaſe and Speed. 


|þ By Mr. John Palmer, Re&or of Efon, and 
Arch-Deacon of Northampton. 


y The DESCRIPTION. 


HE firſt Plate ( which I call Sarwrr*s Plate) 
contains the Theories of H Þ 4 © : alſo ſhort, 


Scale for meaſuring their Diſtances in Semi- 
h diameters of the Earth. 

Wi "The ſecond Plate ( which I call 2/arss Plate) contains 

the Theories of 8 © 2 $, with like Tables of their Anoma: 

tzes, and Scale of Diftances. A The 
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but ſufficient Tables of their Anomalies ; and a. 


Planetary Inſtrument. £21 _——- 
OR THE AL 


"5 The Planetary Jnftrument.. 


Ms 


The Sw is in the Center of the Plate, The other Planets 


have their ſeveral Eccentrics & Orbits. Theſe ſhould be El- 


 tipſes, but Circles will ſerve ſufficiently, eſpecially for n- . 

ſtruments. Mr. 5S. Foſter diſpoſed theſe Planets in four - 
Plates, and added thereto other Devices, to be ſeen ina. 
Book publiſhed ſince his Death.” Here they are all contri. - 


ved in two Plates, or two ſides of one _Plate_:: arid' whereas. 
Mr. F. ſuppoſed the Apheliums and Nodes moveable, in 
theſe Thorzes they are fixed, according to Mr: Street”s Hy- 
porheſis : by which means, though they, be framed to the 
end of 1680, yet not only for this Age, but (_ with al- 
lowance. of the Proceſſion of 'the e/£quinefial) they may 
ferve. perpetually. | \ 

The Aphelium of a Planet is the point of his Eccentric, 
which is furtheſt from the Sw7, and from Aphelinm is the 
Anomaly counted. - 


The Anomaly..is the:circular Diſtance of a Planet from ' 
his Aphelium. But though the Anomalies be equal, yer. their - 


Diviſions in every Eccentric are —_ becauſ they=re 
made to contain the Aggregates of the Anomaltes, and 
Proſthaphoreſes. of the Orb compounded together. 

Where you ſee two or three pricks on one ſide the Or- 
- bit, and Q on the other ſide, there the Planer goes into 
North Latitude, and at thg oppoſite Point over the Centers 
is the Place of ©, where he goes into South Latitude. 


The Ufe of the THEORIES. 


This ſhall be ſhewn in three Examples only, which 
| may ſuffice. 


But, Vote 1. ThatI begin the Years and Days 24 hours 
later than Mr. Szreer ; for I count the laſt day of December 
. to end in the Nooz of the Circumc:ſion;, which is the old 
way : and to tat Account theſe Theories. and Tables 
are fitted : ana all Years and Days, here are count- 
ed Compleat. ; 
Note 2. That in gathering the Azomalies out ; Uo 
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T. ables, if the ſame exceed a Cirole, (or 360*) you muſt 


by Subrrattion, or Diviſion, caſt away all whole Circles, 


take the Remainder for the Anomaly ſought. The Num- 
bers in the Tables are Degrees, and Centeſimal parts, and 
for the Diurnal Motion, another Figure is added, to make 
the Parts 44:Beſimal, In the Tables, A. ſtands for Anni, 


that is, Years: D. ſtands for Days: Incl. ſtands for: [- 
clination ;, which is ſet down in Degrees and Minutes, 


EXAMPLE. 1. 


1675. April 1. I'ſfaw Mars above the foremoſt foot of 


Apollo, and he ſeemed to be much diminiſhed in Magnitude. 


Firſt out of the Table for ©. For g. 
- Write out for 1672 194. 59- 259-51. 
359+ 15» 191. 27. 
for two Years more 359.15. ion 


for go days the produd 
.of 986. by 90 is 


88. 74. $2410 90 — 47. 16. 


1002, $3, 689. 21. 
for. 2 Circles dedua. | 720. dedutt 360, 


> 


Anomaly of '© — 282. 83. \ Anomaly of 6 329. 2k. 


Now in the Earths Orbit,at 283, make a prick with Ink 
for © ; for there is © for thistime : and likewiſe prick & 
in his Orbit at 329. | 
- Lay a. Ruler from-the Place of © over the © (in the 
Center.) and-ir ſhall cut in; the Li-b y 21* 38, the ©'s 
Longitude, Apain, lay a-Ruler from © to 3 ( EF mean; 
the;pricks ſet for them. )' and, know, that a Line Parallel ro 

our Ruler, .paſſing through the @ ( or Cemter ) will cut 
in the Limb the Longitude of 4. . | 

Take therefore with your Compaſſes the neareſt diſtance 
of the Center from the Ruler, and let one foot ſlide along the 
Rler: from S to &., and TY him ; and let the _ 

At : 2 o0ot 
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. San, to 1. 44/ 3 the Tang. of Lar: ſeen at the Earth. "s 


foot, keeping even pace wich his fellows, paſs from the PR 
cer to the £5, and ſo it ſhall touch in the Limb 0 298, the . 


Longitude of G . | 
Another way. Mark well the T7:angle made by your two 
Pricks and the Cerrer , that is; by © & & ©. Meafure the 


Now if you have 2 Thrids fromthe - -'@ & —5700 

Center, and lay one upon ©, and the © 4-600 
other upon & , the Arch of the Limb » , gf 
between them, is the Meaſure of the. Angle at the ©, ( or 
of Commutation) and is here 77* 42. . With this Angle 
apd the Sides 'comprehenging it (-which.are 35 and yy, as 
before) you may |by Pirrſexs. his. third Axiome, Cilculate 
the other Angles, and find Arg. at © ( or Elongation) 67, 
41.5:and Ang. at &. (or Paralexts Orbs ) 34* 37. The 
Elongation of & (67* 41) addedto the Loxg.of © ( y 21? 
38' ) makes the Long. of 8,89. 17. that is Il 29. 17. 
.: Another way.. T1 ransfergour Triangle upon Paper, and 
there, by help of a Scale of Chords, or.a ſmall Quadrant, 
and Compaſſes, you may eaſily find all the Angles very near 
the truth; Yiz. Ang. ad © 77* 42. Ang.ad © 67* 54. 
Ang. ad & 34" 24). | 

Note, That the reaſon of & his Diminution is the Increaſe 
ef his Diſtance from the Earth-z for you may meaſure it up- 
on the Plate 6000..: but in his-8- he may be diſtant but 
1320, and never above 2350. 

For the Latitude:of & , lay one Thrid fromthe Center to 

Q, and another Thridto &, the Archof the' Limb inter- 
cepted by the Thrids (76. 10,) is Argumentum Latitudints. 


fides upon your Scale, and you ſhall fgd=@ ©=—3 = vert 
of Q.; 


Now as the Radins tothe Tag. of 1.52/, the Inclination 


of 6 * Sos the Sine of 76.10 tothe Tang. of 1.49'; the 
North Latitude of & ſeen at the-Sun. 


Andas © 8:.to © & zſois the Tang. of the Lar. at the 
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S 3 
1672, ——— 194.59 155-83 
A+ 4. (or 4 Years) 359.98 218.90 
Days CRY ORE 295.80 147.60 
| 850.37 $22:33 
. Sybſtract the C:reler=720. . - 1 3666 
8 — — - 
Anom. of © 130.37 . 162.33. 10m.0f 5 


Prick the © and & in their Orbsrs, at the end of theſe 
"Anomalies, and you ſhall ſee the Prick for $ fall in the very 
Node at & ; and laying a Thrid, or Ruler from the Center to 

> or ©, it ſhall cut them both, arid ſhew that 5 is in a Cor: 
poral Conjuntion with ©. This & ©:$ would be obſer- 
ved : for bythe help of fit Glaſſes, 5 may -be ſeen in the 


 . © for ſeveral hours ; and-according to' the beſt Tables, he 
-ſhall-paſs within 4 or 5 minutes of the @'s Center in Noyth 


Lat. + EX ABLP LEI of hn 

1673. May 25. In the daytim?I ſaw 2 with a Teleſcope, 
horned like the »y at-3 or 4 days old ; and though ſhe' was 
ſo much waned, ſhe appeared bigger and- brighter than at 
any time-ſince.ſhe came laft out of the Sun-beams. * 


\ 7 I 

1672; 194. 59 62.54 

144 days. 141.98 230.69 
Anom. © 336.57 293-23 Anom,  : 


Prick theſe Planets in their Anomalies, as before was taught. 
Lay a Ruler from & over the Center, and it ſhall cut in the 
Limb the Long. of the ©, It 14-11 .+ The Ruler thus lying, 
draw a 1khrid from the Center over T7. Now between the 
Ruler and the Thrid is the Angle of Commutation (163*) and 
there adjoyneth to it the Supplement thereof ( 17*) which 
” _ Triangle is Angulus ad ©, and is meaſured by the 

E110, 

Lay your Rwler from © to 9 , and the Parallel Line made, 
or 
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or imagined to be made, with ;your Compaſſes through the 
Center, will cut Ss 17* 3 the Long.of 9 , and the Arch be- 


tween this and the ©? Place before found, is the Elomgation 


of 2 from ©. Eaſtwards, 32.49. And- the Summe of the 
Commutation and Elongation taken out of 180, leaves the Arm 
gle at 2 130-11 CE | 
Another way. In the Triangle © 2. ©, you may take all 
the ſides in-your Compaſſe-,and meaſure them upon the Scale, 
that is, ©© 3520. ©? 2450, and ©? 1370, Then 
either by Protratt:on find the Angles : or, the Angle of Com- 
mutation being known ( 17") and the fides including by 
Ax. 3. Pitiſci, you may compute the Age at the © 32:.49' 
and the Angleat 2 130.11... | 43 
. This Argleat 2 meaſareth her Waxing and Warning, - 
. Let the Radire.be 100, the Diameter of 2 200, the A4r:- 
gle being 130.11, the verſed. Ssze thereof ( 165 ) meaſu- 
xeth the dark part of the Diameter ; the reſidue (35) is light: 


- So. 2 is Wavxed 344 of her Diameter ; that is almoſt 10/D;- 


:ts ; and yet ſhe ſeems much bigger than when ſhe was Full - 
Ck 2 Digits of light-in her. preſent Diſtance'( of 1370) 


- contain more Seconds of light than her full Dis could con- 


tain z when coming from the ©, ſhe was diſtant about 6000, 
as you may meaſure upon the: Plate. 79 ITO 

How theſe Plates rnay be alſo nfeful for Obſerving Ats- 
tudes, Azsmuths, Deblinations, and Inclinations of Plains, 
&c- They who have - any Skill in the Hathemartichks, may 
eaſily diſcern without farther Admonition. © 
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or imagined to be made, with ,your Compaſſes through the 
Center, will cut & 17* 3 the Long.of Q , and the Arch be- 
tween this and the -©? Place before found, is the Elongation 
of 2 from ©. Eaſtwards, 32.49. And-the Summe of the 
Commutation and Elongationtaken out of 180, leaves the Arm 
gle at 2 130.11 c 
Another way. In the Triangle © 2. ©, you may take all 
the ſides in-your Compaſſes,and meaſure them upon the Scale, 
that is, ©© 3520. ©? 2450, and OF 1370. Then 
either by Protratton find the Angles : or, the Angle of Com- 
mutation being known ( 17") and the fides including by 
Ax. 3. Pitiſci, you may compute the Azgle at the © 32:49' 
and the Angleat 2 130.11... \'F 
. This Arngleat 2 meaſareth her Waxing and Warning. - 
Let the Radine.be 100, the Diameter of 2 200, the Ar- 
gle being 130.11, the verſed Ssxe thereof ( 165 ) meaſu- 
xeth the dark part of the Dzamerer ; the reſidue (35) is light: 
- So 2 is Waned 3£5 of her Diameter ; that is almoſt 10 Di- 
:ts ; and yet ſhe ſeems much bigger than when ſhe was Full - 
Feconke 2 Digits of light in her. preſent Diſtance ( of 1370) 
- contain more Secords of light than her full D:s& could con- 
tain z when coming from the ©, ſhe was diſtant about 6000, 
as you may meaſure upon the: Plate. 4.4 TON 
How theſe Plates rnay be alſo nfeful for Obſerving Alrs- 
tudes, Azsmuths, Detlinations, and Inclinations-of Plains, 
&c. They who have - any Skill in the Mathemarscks, may 
eaſily diſcern without farther Admonition. =» 
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